Proliferation of microglial cells induced by 1-methyl-4-phenylpyridinium in mesencephalic cultures results from an astrocyte-dependent mechanism: role of granulocyte macrophage colony-stimulating factor.
There is evidence that an inflammatory microglial reaction participates in the pathophysiology of dopaminergic neuronal death in Parkinson's disease and in animal models of the disease. However, this phenomenon remains incompletely characterized. Using an in vitro model of neuronal/glial mesencephalic cultures, we show that the dopaminergic neurotoxin 1-methyl-4-phenylpyridinium (MPP+) stimulates the proliferation of microglial cells at concentrations that selectively reduce the survival of DA neurones. The mitogenic action of MPP+ was not the mere consequence of neuronal cell demise as the toxin produced the same effect in a model system of neuronal/glial cortical cultures, where target DA neurones are absent. Consistent with this observation, the proliferative effect of MPP+ was also detectable in neurone-free microglial/astroglial cultures. It disappeared, however, when MPP+ was added to pure microglial cell cultures suggesting that astrocytes played a key role in the mitogenic mechanism. Accordingly, the proliferation of microglial cells in response to MPP+ treatment was mimicked by granulocyte macrophage colony-stimulating factor (GM-CSF), a proinflammatory cytokine produced by astrocytes and was blocked by a neutralizing antibody to GM-CSF. Thus, we conclude that the microglial reaction observed following MPP+ exposure depends on astrocytic factors, e.g. GM-CSF, a finding that may have therapeutic implications.